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Introduction

The central nervous system has five ventricles [1], where 
the fifth is located on the most caudal (inferior) portion of 
the spinal cord [1, 2], and is a dilation of the central canal, 
which is named as terminal ventricle [2, 3]. This has been 
identified in a number of species, which range from rays, 
such as Raja clavata [4], birds as Gallus gallus [5], marsupials 
as Didelphis virginiana, rodents as Mus musculus and Cavia 
porcellus [4], ungulate as Ovis aries [6], carnivores as Canis 
lupus familiaris [7-9], and primates such as Macaca mulatta 
and Homo sapiens sapiens [10]. In H. sapiens infants, the 
terminal ventricle has been studied via magnetic resonance 
scans, which has been identified with ovoid and inconsistent 
appearance [11]. It is considered normal during human em-

bryonic development [12, 13], while its presence in adults is 
exceptionally rare [13]. 

In humans, terminal ventricle is located at the conus 
medullaris [10-14], and is enveloped by ependymal cilia cells 
[3, 11], similar to Canis familiaris [9]. The terminal ventricle 
opens in the subarachnoid space, below the fifth sacral 
nerve (S5) [10]. It is typically 150 microns (0.15 mm) long 
by 130 microns (0.13 mm) wide, with ependymal cell cover 
that comes into direct contact with the pia mater, between 
12.8±5.3 mm caudal to the root of the fifth sacral nerve [10]. 
In Macaca mulatta, the opening is located 45 mm from the 
S5 nerve, and is 100 μm (0.1 mm) long by 65 (0.65 mm) wide 
[10]. This ventricle contains cerebrospinal fluid that links to 
the subarachnoid space [3, 8, 10], which suggests that it may 
permit the drainage of cerebrospinal f luid [6]. The objec-
tive of the present investigation was to establish, for the first 
time, whether the Neotropical primate, Saguinus leucopus, 
possesses a terminal ventricle.

Materials and Methods

Gross dissections were performed to reach the spinal 

Short Communication 
https://doi.org/10.5115/acb.20.062
pISSN 2093-3665   eISSN 2093-3673

Corresponding author: 
Juan Fernando Vélez García 
Departamento de Sanidad Animal, Facultad de Medicina Veterinaria 
y Zootecnia, Universidad del Tolima, Barrio Altos de Santa Helena, 
Ibagué, Colombia
E-mail: jfvelezg@ut.edu.co

The terminal ventricle of Saguinus leucopus 
(Primate)
Jorge Eduardo Duque Parra1,2, Miguel Alejandro Aguirre García3, Juan Fernando Vélez García4

1Department of Basic Sciences, Faculty of Health Sciences, Universidad de Caldas, Manizales, 2Medicine Program, Department of Basic Sciences, 
Universidad de Manizales, Manizales, 3Department of Animal Health, Faculty of Agricultural Sciences, Universidad de Caldas, Manizales, 
4Department of Animal Health, Faculty of Veterinary Medicine and Zootechnics, Universidad del Tolima, Ibagué, Colombia

Abstract: The terminal ventricle is a dilation of the ventricular system located within the spinal cord, which is enveloped 
in ependymal cells that are involved in the dynamic of the cerebrospinal liquid. In the present study, four Saguinus leucopus 
specimens were dissected, two males and two females, whose spinal cords were extracted and histologically processed via 
hematoxylin and eosin stains of cuts at the conus medullaris. The S. leucopus’ terminal ventricle was observed at the conus 
medullaris, and had an average diameter of 241.38 μm. Thus, the presence of the terminal ventricle in the S. leucopus at the 
level of the conus medullaris was established.

Key words: Anatomy, Cebidae, Neurology, Platyrrhini

Received March 19, 2020; Revised June 11, 2020; Accepted August 4, 2020

http://crossmark.crossref.org/dialog/?doi=10.5115/acb.20.062&domain=pdf&date_stamp=2020-08-25
https://orcid.org/0000-0003-1517-2916


Terminal ventricle in Saguinus leucopus

https://doi.org/10.5115/acb.20.062

Anat Cell Biol 2020;53:502-504 503

www.acbjournal.org

cords of four necropsied adults of S. leucopus, two males and 
two females, who died by natural causes in the wildlife care 
centers of CORPOCALDAS (Environmental authority in 
Caldas–Colombia). The donor entity did not report the age, 
body weight, and disease of the specimens. These specimens 
were injected with a solution of 10% formalin, 5% mineral 
oil, and 1% phenic acid, which was applied via subcutaneous, 
intramuscular, and in cavities. They were dissected to the 
level of the lumbar and sacral regions to remove the spinal 
cord (Fig. 1), which was performed separating the paraverte-
bral muscles to extract the caudal portion of their vertebral 
columns. Posteriorly, the caudal extreme of the spinal cords 
were cut in a sagittal plane to be analyzed with a stereomi-

croscopy Carl Zeiss (Stemi 2000-C; Carl Zeiss Jena GmbH, 
Zeiss Group, Jena, Germany) associated with a camera to 
microphotography Carl Zeiss (AxioCam ERc 5s; Carl Zeiss 
Jena GmbH). Finally, the samples were dyed with a staining 
of hematoxylin and eosin to be analyzed and measured by 
optical microscope Leica DM500 associated with a camera 
ICC50 HD. The measurements were taken with Leica ap-
plication suite version 3.4 (Fig. 2). This study was approved 
by the bioethics committee of the Universidad del Tolima 
(2.3–059).

Results

The spinal cord of S. leucopus was projected caudally be-
tween the vertebrae L4 and L5, while the conus medullaris 
reached L5. The fifth ventricle was located there and covered 
by ependymal cilia cells (Fig. 2). The middle portion was the 
widest with an average of 241.38 μm, followed of the cranial 
portion with an average width of 112.54 μm and finally the 
caudal portion of 101.51 mm (Table 1). The opening position 
of terminal ventricle could not be confirmed in this study.

Discussion

The terminal ventricle in different species is a caudal 
dilation of the central canal [4-6, 8-11], which is similar to 
that found in the present study in a Neotropical primate 
as S. leucopus. Therefore, the terminal ventricle could be a 
phylogenetic constant of the central nervous system, and 
the hypothesis where the terminal ventricle is postulated as 
a dilatation by the effect of inflammation, vascular pathol-
ogy, compression, or medullar ischemia in humans [15], is a 
mistake. Since the terminal ventricle is an anatomical char-
acteristic constant in other non-human animals [4, 5, 7-10]. 
Thus, the acknowledgment of the neuroanatomical variabil-
ity is important to understand whether there are pathologic 
changes [16]. 

In infants of H. sapiens sapiens, the average length of the 
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Fig. 2. Histological sagittal section of the conus medullaris of 
Saguinus leucopus. The terminal ventricle and the central canal are 
covered with ependymal cell.

Fig. 1. Image taken with a stereoscope, in which the narrow form of 
the conus medullaris of Saguinus leucopus can be observed.

Table 1. Histological measurements of the terminal ventricle in Saguinus 
leucopus (μm)

Specimens Cranial width Middle width Caudal width
Male 1 116.01 275.52 108.76
Male 2 112.56 252.13 103.42
Female 1 110.40 221.02 101.12
Female 2 111.20 216.83 92.73
Average 112.54 241.38 101.51
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terminal ventricle is 22 mm, with a transverse diameter of 4.2 
mm [11]. In contrast, other values oscillate between 8–10 mm 
of length, with transverse diameters of 4 mm are considered 
as a congenital dilation [17]. These values are quite different 
and larger than the found in S. leucopus, since these values 
concur with the species’ size difference, where the humans 
may reach an average height of 1.74 cm [18]. This would be 
considered large, when compared to those of S. leucopus, 
whose ventricle lengths, based on average body size, are 
between 23.74–24.88 cm, where the tail length has been ex-
cluded [19].
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